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ABSTRACT

Colistin (polymyxin E) is a former exclusive veterinary antimicrobial and one of the oldest antibiotics that is currently
recognized as one of the highest priority and critically important antimicrobials for human medicine. For food
animals, colistin is extensively used for multiple medical and nonmedical purposes, particularly for growth promotion,
prophylaxis/metaphylaxis, and therapeutic purposes. As a result, colistin resistance is widespread along the food chain
and is linked to multidrug-resistant bacterial infections in humans. Furthermore, human medicine is more reliant on
colistin for serious infections in healthcare settings. As a result, different types of national bans/restrictions in food-

producing animals have been implemented around the world.

Conclusions: The testimonies of 29 countries representing global initiatives to phase-out colistin use in animal

production.
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Introduction

One of the oldest and previous veterinary-exclusive
antibiotics, colistin (also known as Polymyxin E) is
now considered one of the most significant and high-
priority antibiotics for human medicine. For food
animals, colistin is extensively used for several medical
and nonmedical purposes, including prophylaxis/
metaphylaxis, growth promotion, and therapeutic
purposes (Ortwine et al., 2015). Colistin is one of
the most significant and high-priority antimicrobials,
according to the World Health Organization. However,
the World Organization for Animal Health (formerly
known as the Office International des Epizooties (OIE)
has never declared that colistin is critically important
for animals.

Over the past decades, the rapid global dissemination
of colistin resistance has been documented in bacteria
originating from animals and humans (Ali et al.,
2024). Additionally, resistance to colistin was reported
throughout the food chain and is linked to human
clinical infections, including the environment, food-
producing animals, retail meat, and asymptomatic
individuals and patients whom have never been exposed
to colistin, particularly young children (Pefialva et al.,
2022). Following the initial reports of mobilized
colistin resistance (mcr) genes conferring plasmid-
mediated resistance to colistin (i.e., mcr-1 gene) in
Escherichia coli in China, different variants of this
gene and other numerous subvariants of mcr-2 to mcr-

10 have been reported (Shen et al., 2020; Sharma et al.,
2022; Ali et al., 2024). The phylogeny and spread of
mcr-1~10 genes and variants vary greatly, suggesting
different evolutionary advantages worldwide (Li et al.,
2021).

A major public health concern is the increased global
spread of antimicrobial resistance among various
bacterial species, including zoonotic pathogens,
which is facilitated by the higher prevalence of
mobile mcr genes among animal bacterial isolates
and the significantly higher consumption of colistin
in livestock compared to human medicine in several
countries (Binsker et al., 2022; Tokuda et al., 2024).
On the other hand, a number of independent studies
have demonstrated that drastic reductions of colistin
use for food-producing animals—rather than in human
medicine—have resulted in significant reduction in
colistin-resistant bacteria in both food-producing
animals and humans, including both asymptomatic
human carriers and infected individuals (Fournier
et al., 2020; Shen et al., 2020; Wang et al., 2020;
Dierikx et al., 2022; Khine et al., 2022).

For the majority of food-producing animal species,
colistin is marketed in the European Union (EU) as
a “Treatment and metaphylaxis of enteric infections
caused by non-invasive E. coli susceptible to colistin
sulphate.” In some non-EU regions, colistin is marketed
for the treatment of Salmonella and colibacillosis in
animals used for food production. Minor applications
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of various polymyxins for ear and eye infections in pets
can be administered alone or in combination with other
antibiotics. In horses/foals, off-label uses of human
polymyxin B intravenous formulations are given at
sub-therapeutic concentrations for endotoxemia.

In human medicine, the critical need for colistin as a
last-resort therapy is becoming increasingly needed.
The use of colistin to treat infections caused by
carbapenem-resistant Enterobacterales, multidrug-
resistant (MDR)-Acinetobacter spp., MDR-Klebsiella
spp., and MDR-Pseudomonas spp. is on the rise in
hospitals and intensive care units (Ortwine et al.,
2015). Infections by MDR Gram-negative bacteria
are a growing threat to global healthcare, as reflected
by greater use of colistin in hospitals/ICUs for the
treatment of infections caused by carbapenem-
resistant Enterobacterales, MDR-Acinetobacter spp.,
MDR-Klebsiella spp., and MDR-Pseudomonas spp.
(Ortwine et al., 2015). Colistin is also increasingly
administered via inhalation for the treatment of
infections in patients with cystic fibrosis and ventilator-
associated pneumonia. With an estimated 2,500 deaths
(EU/EEA regions) linked to colistin-resistant Gram-
negative bacteria in 2015, infections by carbapenem-
resistant Gram-negative bacteria were linked to high
mortalities (Cassini et al., 2019). MDR-Acinetobacter
species and MDR-Klebsiella pneumonia are also
reported from human clinical samples from developing
countries expressing colistin resistance-carbapenemase
producing phenotypes (Kieffer ez al., 2018).

These major concerns about agriculture colistin use
have resulted in various national decisions on types of
colistin bans/restrictions in food-producing animals.
Several countries have taken the final decision to not
allow colistin for all types of use, including therapeutic,
for major food-producing animal populations. Some
countries have banned colistin for use as growth
promoters (feed additives), including Brazil, Chile,
Uruguay, China, Japan, South Korea, Nepal, South
Africa, and Vietnam. Thailand has gone a step further
by further prohibiting prophylactic use of colistin
sulfate for food-producing animals, from 2017 onwards
(Wang et al., 2020).

Methods

Web-based methods of literature searches and internet
search engines were adopted, including websites of
relevant government agencies, web pages, images,
information, and any other types of files. Internet-based
searches of potential search engines and databases
were also adopted, including Google, Google Scholar,
MEDLINE, and PubMed. In addition, government
agencies were contacted to confirm colistin restrictions.

Results

The national efforts of 29 countries that have made
the definitive choice to prohibit the use of colistin
for any purpose, including medicinal purposes, for

major food-producing animal populations have been
summarized (Table 1). This has been accomplished by
either totally prohibiting the use of colistin in animals,
never approving its use in food-producing animals
for national marketing purposes, or imposing strict
regulations (voluntary or not) on large food-producing
animals that have led to a significant decline in the
country’s colistin sales for animals.

Discussion

A growing number of countries throughout the world
either forbid or severely restrict the use of colistin for
major food animal populations (Table 1). Combined,
these countries represent the majority of the world
food-producing animal production. Since the main
populations of animals used for food production
stopped using colistin, there have been no related
reports from these countries indicating any issues
with animal health or productivity. It is possible that
other nations are considering or have already imposed
comparable limitations on the use of colistin for food
animals. Thus, with a wider global view, and then the
combined judgement of 29 countries (Table 1) gives
robust evidence that colistin is not needed for food-
producing animals.

In 2016, the European Commission announced
the withdrawal of all marketing authorizations for
colistin-containing veterinary medicinal products in
combination with other antimicrobial substances to be
administered orally, with no reported negative impact
on European food animal production. Although sales of
monotherapy colistin have decreased in Europe, 136.5
tonnes of colistin were sold in 2021, of which 99.3%
were oral mass medication formulations marketed for
food-producing animals administered to both healthy
and diseased animals (European Medicines Agency,
2022). This corresponded to an overall aggregated
EU colistin sales, in animals, of 2.2 mg/ population-
corrected units (PCUs) in 2021, as compared to
approximately 0.06 mg/PCU for the European human
population polymyxin consumption, based on previous
reports (European Centre for Disease Prevention and
Control, European Food Safety Authority and European
Medicines Agency, 2021). The population correction
unit, referred to as PCU, is a standardized denominator
for European animal sales data (PCU in 1,000 tonnes)
and serves to normalize the total quantities of antibiotic-
active substances sold in each country by the animal
population that could be potentially treated.
Collectively, these countries are shaping global One
Health initiatives and efforts related to the use of
antibiotics in food animals. Furthermore, no sales of
colistin for animals are routinely reported by Finland,
Iceland, and Norway (European Medicines Agency,
2022). Together, Denmark and Spain account for the
bulk of pig production in the EU, and they achieve
this without the use of colistin adopting various novel
strategies that aim to eradicate colistin usage (Table 1).
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Other nations such as France, Italy, the Netherlands, and
Estonia have set national targets for veterinary colistin
reductions (European Medicines Agency, 2016); these
targets were exceeded (European Medicines Agency,
2022).

In young food-producing animals, E. coli diseases
are typically manifested as gastrointestinal infections,
known as colibacillosis, where only orally administered
colistin achieves high gastrointestinal concentrations
as it is not appreciably bioavailable to the systemic
circulation. In chickens, colibacillosis differs in that
the common signs are either localized (e.g., omphalitis)
or systemic (e.g., colisepticemia), whereas orally
administered colistin does not attain the'rapeutic
concentrations at the site of infection (Eriksen et al.,
2021). Colistin is effective against primary diarrheal
colibacillosis, which is rare in chickens. This suggests
that an alternative use of colistin is to decolonize the
gastrointestinal tract of E. coli and thus reduce indoor
E. coli-laden dust levels, the likely common cause
of chicken colibacillosis.

The most common traditional uses of colistin is for
post-weaning diarrthea (PWD) in piglets, followed by
colibacillosis in other food-producing animal species.
PWD is a multifactorial condition occurring within
the first 14 days after weaning where diarrhea (i.e.,
defecation with increased rate, volume, and water
content) results from a combination of risk factors
(e.g., breed, age/weight at weaning, colostrum intake/
quality, previous vaccination, heat/cold stress, diet
characteristics, mixing unfamiliar animals) commonly
enhanced by infection with specific pathogens,
especially enterotoxigenic E. coli (ETEC) (Eriksen
et al., 2022). However, PWD without detectable
ETEC is also common, where intestinal dysbiosis
from the weaning process and diet changes can lead
to intestinal inflammation and diarrhea (Eriksen et al.,
2022). Rotavirus and coronavirus gastrointestinal
infections can be contributing pathogens. Evidence-
based research studies provide several husbandry
management tools to either prevent PWD or reduce the
incidence/severity (Cassini et al., 2019).

Furthermore, Raasch et al. (2020) assessed the
effectiveness of alternative measures in pig production,
such as improvement of biosecurity, vaccination,
improved feeding, and health care, and found a
significant reduction in colistin consumption as the
result of the implementation of different measures.
Widely available E. coli vaccines, for preventing
colibacillosis in many food-producing animal species
are marketed for third-trimester pregnant animals to
boost colostral quality/immunity, or to be given to
neonates prior to weaning. Live apathogenic E. coli
vaccines are available as well as inactivated E. coli
vaccines and vaccines against E. coli components (e.g.,
fimbrial adhesin antigens) that provide E. coli strains
with selective advantages to attach to the intestinal
wall and cause disease. Estonia is an example of a

country with significant pig production that previously
had low sales of doses of E. coli vaccines, but high
sales of colistin (almost doubled from 2010 to 2013)
(Sammul et al., 2021). A change in national policy
led to a dramatic increase in sales of E. coli vaccines
followed by a proportional decrease in colistin sales by
92.5% in total. It was shown on a national population
scale that the consumption of colistin in pigs decreased
on average by 0.23 mg/PCU (95% confidence interval:
0.06-0.39) for every 10,000 E. coli vaccine doses sold
over 10 years (Sammul ef al., 2021).

The wealth of evidence-based husbandry management
tools to either prevent colibacillosis or reduce its
incidence/severity, including the use of widely available
vaccines and alternative antimicrobials, demonstrates
that adequate alternative medicinal products are
available as well as sufficient knowledge about good
husbandry practices that will reduce infection burdens
on intensively driven farming. On their website news
stream, the Federation of Veterinarians of Europe has
taken a position that a ban on veterinary use of colistin
would impact animal welfare, based on the need for
treating MDR Gram-negative infections in food-
producing animals. However, with the culmination
of years of previous colibacillosis animal husbandry
practices leading to MDR E. coli strains, then the
solution is not the use of more-and-more critically
important antimicrobials, but to change husbandry
practices towards prevention, including vaccine use.
This is especially the case with non-ETEC PWD
from intestinal dysbiosis. European surveillance of
veterinary antimicrobial consumption (ESVAC) (2022)
reports on a European level that although veterinary
colistin sales are decreased, it is not matched by
increased sales of 3rd/4th generation cephalosporins
and fluoroquinolones (European Medicines Agency,
2022), suggesting that treating MDR E. coli strains are
a minor issue in food animals.

In addition, colistin use exerts a major selection
pressure on animal bacterial populations for co-
selection of resistance to other antibiotic classes.
Colistin resistance carried by genetic elements has
been identified in a range of mobilized plasmids (Incl2,
IncX4 and IncFIA type plasmids) carrying mcr genes
and other MDR genes against many antibiotic classes
including B-lactamases and penicillins, carbapenems,
fluoroquinolones, aminoglycosides, tetracyclines, and
trimethoprim sulfonamides (Mead ef al., 2022). Thus,
One Health perspectives of colistin use in agriculture
must recognize that increases in mass medication
practices correspond to increased colistin multi-
resistant bacteria that negatively impact public health.

The EU was the latest region to consider banning
certain antimicrobials for use in animals. This was done
through the establishment of a list of antimicrobials
designated for human use only, specified in an EC
implementing act (EU 2022/1255) (eur-lex.europa.eu/
legal-content/EN/TXT/?uri=CELEX:32022R1255).

537


http://www.openveterinaryjournal.com
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32022R1255
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32022R1255

538

http://www.openveterinaryjournal.com

M. O. Ahmed et al.

Open Veterinary Journal, (2025), Vol. 15(2): 533-540

The criteria for establishing the list was based on
a European Parliament (EP) Delegated Act (EU
2021/1760) (eur-lex.curopa.eu/legal-content/EN/
TXT/?7uri=CELEX%3A32021R1760), whereby
conditions were applied to assess if an antimicrobial/
antimicrobial class fulfills all three established
criteria (A-High importance for human health,
B-Risk of transmission of resistance from animals
to humans, C-Non-essential need for animal health)
to be designated for human-use only. Although this
EU approach led to the conclusion that colistin did
not qualify for the human-reserved list, based on
not fulfilling Criterion C, it is still worthwhile to re-
examine colistin from a global One Health perspective,
since the Criteria are published public information and
represent the latest high-level government scheme to
assess if antimicrobials are essential for animal health.

In conclusion, colistin is marketed for the treatment
and metaphylaxis in food-producing animals.
However, alternative and preventative strategies,
including vaccines, can be used for the important food-
producing animals to limit the morbidity and mortality
from clinical infection and drug-resistant microbes.
Testimonies of 29 countries, representing the bulk of
global food-producing animal production, provide
robust evidence that colistin is not essential for its
marketed use, clearly demonstrating that even intensive
animal production can be maintained without the use
of this antibiotic. Their combined national responses
are in line with the clinical significance of colistin for
human medicine and the broad spread of antimicrobial
resistance in food animals.
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